Protection of cultured rat gastric cells against oxidant stress by iron chelation. Role of lipid peroxidation.
Reactive oxygen metabolites may be involved in the pathogenesis of ethanol-, nonsteroidal antiinflammatory drug-, Helicobacter pylori-, or ischemia/reoxygenation-induced gastric mucosal injury in vivo. Iron plays a critical role in mediating oxidant injury in vitro. The present study examined a possible role of lipid peroxidation in inducing oxidant damage by determining the effect of iron chelation on cytotoxicity and on lipid peroxidation in cultured rat gastric cells. Cytotoxicity was quantified by 51Cr release from prelabeled cells that were exposed to tert-butyl hydroperoxide (tBHP) so as to overwhelm the glutathione redox cycle. Lipid peroxidation was assessed by measuring malondialdehyde (MDA) production. tBHP caused a time-related and dose-dependent increase of 51Cr release. The presence of phenanthroline (a chelator of Fe2+) during tBHP exposure and pretreatment with deferoxamine (a chelator of Fe3+) reduced tBHP-induced 51Cr release dose dependently. The generation of MDA increased as the concentrations of tBHP increased, but in a time course study, such generation preceded cytolysis. Both iron chelators attenuated MDA production in a dose-dependent fashion. Oxidant stress causes lipid peroxidation in cultured gastric cells, which is then followed by cytolysis. Iron plays a critical role in inducing lipid peroxidation as well as in mediating cytolysis. Iron chelation protects these cells from oxidant stress presumably through inhibition of lipid peroxidation.